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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
decreasing a level deviation of a plurality of channels 
multiplexed on a wavelength multiplex light in the 
wavelength multiplex transmission system where an 
amplification optical fiber amplifying the wavelength 
multiplexed light is stimulated remotely. 
SOLUTION: A wavelength multiplexed light outputted from 
a transmission station 10 is amplified by an EDF 41 and the 
amplified light is sent to a reception station 20. A 
stimulated light generated by a light source 45 provided to 
the reception station 20 is fed to the EDF 41. A control 
circuit 44 analyzes the wavelength characteristic of the 
wavelength multiplexed light amplified by the EDF 41 and 
adjusts a light emitting power of the light source 45 so as 
to decrease the deviation in the optical levels of a plurality 
of channels multiplexed on the wavelength multiplexed light. 
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[00 5 9] 01711 ^ 8 <offi«<0fi2!v'* 7^(018 
/#!2T*&$o |8(0i«O^7^ll il6(:^Uc 
^7^^O^^xACO^0ijT-fo^o SS8 
^ffiS^^^r^TIl ^S^a^t 
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[0 0 6 0] %M7 1^6>W***L5afi*tt, 

^siiaotM^n, w*ajB*iL-cEDF-4 

1 *5<fctf4 7tc#y&£n5 0 . dcD<t#, *«7 1*bE 
DF4 7«Cfit»*ixfcBfi*0— »*EDF4 7(:±o 

*<oedf4 7S:aiaLfca3e* (»« 

a®3t) ttWDM*^? 9 2Kio-C»*#I*i»6d 
jS**L"Cei3IK9 3 b*cS|**iX*. WDM^^7 9 2i: 
J:oT5MftSjftfcBfi#ll eaiK9 3 b Sreai^HT 
EDF4 1lcM*nSo Ife^ot, S8ll43cfc 

[0 0 6 1] — #«4 5*»feW**ft*BS*fl. 

itf4 7i:«ft*ix5. fcytfU. 3fc«7 ia>fciti*Six 

So 

[0 0 6 2] ±K«/SUl«fc;iXfl lol^x/U^AK 
[006 3] it, _blE«J*^*5V^, ftM4 5tftM 

7 iici«Bfi*«Jft^E»a5W*«*^«>tfc»"C*itv 

[0064] EDF41tEDF 4 7 4: £>K<k$Efi#fi 
Tt^e^SS (4£^3&4 3c) ^aS^CO^K (9 3 

b) iSr^ttufcasttJ^T^a^^fcSo ks^s* 

c^e^SS B^5t oeaiK t *r5MW 5^^< JLSKo 
J: 5 LT»fi*o«ffl»#fcil» i 5£"T5i:> 01 
7 tC^-Tv'^^AtCioV^-Cf^, WDM^/7 4 2, 9 
2, *3±l5e3SIK9 3 b^t5:t(^5, ~ <7><£ 
5 ^7 ld^UA^TEDF4 7 

srfflaufcaaBcattt, eas«4 3 c salted f 

4ll:«ftSft8, mmz % 3M14 5 3i»6a*S*tTE 
D F 4 1 Srilifi Lfc»«BiB3fefl e&fc 43c4:jM 
TEDF 4 7 (C«$tl5 0 
[0 0 6 5] ^iSI^^^A^, BUtitaif 

SrBSih-r-5 g WT^Jf*IS^if ^H5S*3J:^©(C5tT 
-Y y ^SrlSltSr irdSfcSo @1 8tll EDF 4 

7(oma*3J:t/«si-*T-<y u-* 1 0 1 a^^u'i 
0 1 b srtaittfcfly&^L-cv^o 5(-3tr>r y u 

3t8R4 5 3&>foffi*S4xTeaiK4 3-cSr 

^L-cea*nr< s«BBj8*». *r>fyi — ^1 

0 1bl^J:o-Cl»$nTLfV\ EDF4-7Jdttj».S 
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ifcSrittfcV*. i"**>*). EDF4 1 t EDF4 7 i 

[0066] Bl9tt, S 9 CQffi^O^^^^^^)* 
/SETT?*?*. »9C0j|g«<Bv';*7 L -ktt* p-^/^iy 

hJB^ffiSHUr r±5e»l8j fcPK*. y^~ 

[0 0 6 7] f 9 0iS^eS^rAm o— 
«d^m*SixT^^tf K-^*7r>f^ (edf 
13 1) ICJ: 5 it«Sixfc«E*#l[*«>— ^ 

■gi^tt^fc^/nr^AK-^Jt^r^f^ (EDFi 3 
1) mtHffti-5Bfi*<0^!7 — StBI*-*-*. T9 
eaiKiicKWfc^nf K-^r^f^ (EDF 
13 2) |Jl*«-raBjB*^!7 — fcBI«l^«ME-f-*. 

[0 0 6 81 BT, B»CKWt5. i^e 
5SK*coV^TBiWi"So p— #/WBia»&tfl*£ft 

5KS#fi7t^ r&g^aft (FL) j tw, y^~h 
«a»e>a*£ft5ffifi#ltfte* r^g^STt (fr) j k 

[0 0 6 9] u—jJ/um 1 1 0^fca**ix5JKS*fi 
3t (FL) IS, EDFI 3 1 J; o TiffiH £ ftT y ^6 h 
^12 0Cei^Wo EDF13 1Clt y^e-h^ 

i i o^RJte>nfc3t«i i uc<toT^^n5Bje 

5fe;3^jf&£ftTV>5o EDF 1 3 1 tCcfcoTit*g£ftfc 
(FL) tt, SMSa^l 3 3i:±oTM5 
ft, -tO»«[Sftfctt**«* (FL) dST9eiSK-hK 
ntfbtltzftt&jjy? 13 4 ^»d^ft* 0 1 
3 4CI1 y ^- hil 2 0/5^ffi^JtlSM#M 

(FR) t^US^^7 1 3 3^±oT^lftSftfcJSS*S 40 
Jt (FL) Sr^«UTT5eaiK^*<. bfc^oT, o 
1011, (FR) irffiS^fi* (F 

L) fc****ftfc*«*»*«rftflri-6. 

[0 0 7 0] D-^B110tt, ^S^STt (FR) 
Rfi^S^ (FL) fca^ftSftfeSfi^aftSrSft"*"* 

«£ftfc«»#l** *ft^ft^(ft*^9»cj:9»tt*ft 
T«J»iaB (cont3 ) 1 1 2{zmfrtlZ>o *J«1 1 
2co»ffit S*»^»J»IhIB4 4 tffltX&>Z> 0 -ttf: so 
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to*,. S«Ufc«*#«*^#K{b*ft-C^**-^r*^ 

[0071] ioeatttToeasttir'CEvsc 

a*£ Lxffifflt^aiu -h^H, ± 
"9eai»«r^breisi*fts**#«* (fl) £lt& 
s^i , a.3 , xs % . . . stwaiu roes 

K^^LTe^$ft^>Sfi#*^t (FR) irL/rte&SA 
2 , A, 4 , A 6 . . . . Zmm-fZo ^<0£?tj:mf&k 
■Tftli, u— #^JBl 1 0K«S#fi# (FL) ir^S^ 
fi* (FR) i^jft*ftfc«S*a3t^A**ft*:i:# 

, . . : Sr*i-^>{I-§-^;0^4:*Jffl][HlSSl 1 2 tti*< 

ftTV^^^^/wtc^-T>5m-§-5tC»^?r*J^[H]Kl 1 

2(L y^e— bmi 2 o*>feui^>*ft5iKs#a:3fe (f 

R) oM^itSI (FL) iZL&Mik 

[0072] m 2 0 tt % SlO <Dl&m<DfRTg*sX7 L *><D 
6ffl^SftT*ififfigT*iSfflSftfc^jSS^fi3t^— SB 

[0073] mmmi oa>&a**fts««*sjtw\ 
edf 4 7 [zx^xmm^tix^mm2 ocei^^ 

So' EDF4 7i:tt 1 OlcK#fcftfc3fcaK7 1 

lCioTft*Stl5Blfi36^«ieStltV^5. EDF 4 
7fc£oT#WSftfc»*#*#ra:. d«#^514 2 
(C±oT^«ESft, *0#d£$ftfcSfi#afttf*WDM 
^^7 1 4 3K±oT*«$ftT3aHf«l 0{Ci£9ig£ 

[0074] aswsi o-^a69 3ssftT#fc«ft*m* 

t& % ft^-h-?? 1 4 4(C < toTSiJ®[ElK (cont4 ) 1 4 
itc^^>ft5o ©JWIelK l 4 i tt:. BiSfcliBei:* 

t a - 1 iz. x v &7-**ji'izttj&-t 
as^a^t-^fi^sftrv^afflfto^^^/u^u^ 

[0 0 7 5] H 2 1 tt, mi 1 O^OeiUV^v 1 A(D 

es/sn-cfcSo !Bi i <Dmwi(Di/x7 L J±xte, mio<D 
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BbiE3t^!7 — S:BiaE-r*o fc*:U fg i o ^^v-* 

[0 0 7 6] SttJRi Oi»feffl*S*tStt«***tt. 
3t^— ^-au— ^ l 5 1 SriiiSLfcft, EDF4-7l:± 
■ oTit«*ftTS«»2 Otceill£*LSo EDF47I: 

14, Sfffffli 0fcK«t6ixfc*ai7 itiot4**ix 
6E6fi*^tt|&$*b'rt^5. EDF 4 7(Cj:o TiftHcF 

1 (c£oT^S&4 3 a \Z.mA*tl&o :OSS#l7t 

14, e^K4 3 a &jn.xfcm£inx&{mmi oca* 

[0 0 7 7] vkfSmi 0{C^^iM^tvT#fcSfi#®5t 

14, *»«2 i*:as*R»caai-#"*-i:^i9* 

2-1-15 2-ntCj:oT^lftSn-C»J«IlslKl 1 2 

d^n^o »j»iaisi i 214. 

[0078] 02 2 t4, Jgl 2<Pffi*8<£ea^>*^<Z> 

offlii*#i£i-5r tas-e#5o JB i 2 *>tR«W>eai*> 

[0079] mmmi o^t>ffl**nssf#i)feii 

edf 4 7i:J;otiilS$ntSifl2 o^eaisix 

5c EDF4 7CI1 0KKttfeftfc*»7 1 

jCj:oT*S8**t5ajBjt* s ««&S^"CV^5 0 EDF 4 
7«raaLfc«Wftfi*HU WDM*^516 1i:to 

^^716 2KU; 9 2HBJB1 0Ci^5o 

[0080] 0(cai9ig*ixT#fcsieae3t 

14, 9 1 6 3\c£oXfflffllBlft (cont5 ) 1 6 

4KSto»*i5. sj^iHissi 6 4ii, c^«aae3ti3t 
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t*/h^-t"Si5^3t«7 1 <D553t^l7 — 
[008 1] 023lt II 2 Oit^e^^^fA^) 

[008 2] 02411 f 13 ^ii^v/^fA(^) 
«fiEH'-e*)5 0 »1 3Wi«0'^7A|j:, mi2<om 

10 a k— ^^r^^&aaufcasaie*^^— tea 

1 2©t8«OV^yA^f4i^JB«^*J*i-Safi**r 

[0083] sflrm o*»bu*sn6**#«*tt, 
edf 4 i iciotigis^titsfif 2 o^es^n 

£ 0 EDF4 1CI1 *«JB2 0fcRtt&nfc*8I[4 5 
C<fcoT^$ixSIiie7t^«*&*nTVN5o EDF 4 

20 i feaaifcSBBSfttt, wdm^^7 nicio 

-C**#m*i*b»jS**t"C»JWEI» (cont5 ) 1 7 2 
Ci^tl^o »J»[eI&l 6 4J40»fK **WfcH*2 2 
^Tjt Lfc©JiSJH]8g 1 6 4 £ m CT'fc 9 , g<f LfcS&BKl 
^3ti:3tag.4 5CD3g3t'<? — £t£S^1^-Ci6*£a#fc 

/K75iBSSr*/hJ-t*SJ:5tc*jR4 5 caSKft'*!? — SrW 
[0084] 0 2 5 14. 1 4 <D^<7>fci£ v'*^ AO 

30 fli^Kia-cfcSo 4<vnm<oi/*TJ±te, mi 201 

j\ Y—zfyt*7 r <<( ^SraiB LfcS@Ig3fe^^° !7 — teg 
1 2<DffitR<^^7 L ^"Xftt, WDM^^Srffll^jt® 

[0 0 8 5] aSftJHl 0^feUi**ix*«ft#«3t«4, 
40 EDF 4 7K £oT*ilB£*Lfc«. SW^ M * 1 8 1 
SraiaUTSft® 2 Ol^eaiSttS. EDF4 7i:d 
afefSSl Ot£Ktt&*xfc3teiK7 l (cioT^$ix5Si 

[0 0 8 6] SMf^^ 1 8 1 (4, ©lAli, 77^f^ 

ft (-(DnM&lXte, 1480nm) 0>3tetf>*«:R4t U f&<D 
«*^05tSraiS$*5o Lf^ot, M^lO^ 
bm*^tt^>KS#S^i4. roR»7^^18lSr 

aa-rsas, edf4 7SraabfcjsBajB3t«4r<os 
so tt^w^i 8 iiao-csit*n5„ s»*ixfc»« 
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afiftttU WDM^y7 4 9. M*^7 16 3iao 
TSJWlE]^ 16 4 |C*d*ix5o ^J^IhISS 1 6 4 14, ±Sfi 

[0 0 8 7] ^/utr^A K-^3t^r^^«-ae 

[0 0 8 8] *fc, ajB*«T^>H^!>A K-y*7 7>f 
—7%y r 4 '«0[Siiu* /:lrtii:itt/:WDM^ ^7 

-^3t7 7 ^ ^i:4-CfiSt 5 f 5 I- tt fc J; v^o ■ 20 

[0 0 8 9] £ ±IBft*16JI«l«-*-r«-C«* a 

'SHB JH 4 fc tegff/^o * t-K t v ^ £ ri* % - tt # agfc 
± & 5S« ^ ^ fc ISgft^ ^ra^TtJ: 

tt^^xlill 5iS«»*fcttS«JBOifi«lcK^Swi: 30 

[0 0 9 0] ±fE#3Mfiffi«-e«, a/UffrA K-^3fc 
77^ /<«:fflv^T»*#a*Srlt«-r*«S:» Lfc^. 

[0091] *fc, ±iE*H*««-ett. Bfi#<o>*i7 

<D=zjU\fVJ* K-/5t:7 7^^»S:SJ»t5 i 5 4 

So 

[0 0 9 2] £«b(;i. ±fBV^<o^HJSffi«lwfcv^-C 
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[0 0 9 3] 

IB 1 ] *mmxm<D&&^XTj±<D±mnj&mx+3b 

So 

[0 2] xyl^t^A K-7 P *77>1'^WJ#^SW 

[13] Bfi^^-iaSfttJUtt-J-SfUWofll* " 
0T*fe£ o 

[H4] SKS^fi3t^*n6'#^ir*/W03tU'-</uSr 

^i-0-C£>S o 
[0 5] ^l^ii^>^rA«0tfcS„ 
[16] 5««<D«fi8SrBlWt-aia^*>5o 
[0 7] WDM^7 P 7fc<t(;M^7 P 7iuO^T^t 

S0-C&S o 

[0 8] H5 0f&J«ilElKo«fiS;Bl^fc6o 

[0 9] ^t#■tealLTv^5ttl8Srea^LTv^*v^«^l 

[010] ^2offiitoesiv/^^^^«^:0 r cfc^o 
[011] *3oie«oea6v'^7 t Ao«figa"efeSo 
[012] »4offi«coeai^^7 t ^<o«fiKa^&So 
[0i3] ms<omm<Dfc&^xTJ*<Dmi&mxtb% 0 
[014] 013 [z^-tf&misK 7 2 <o«figia-ea>Sp 

[015] ^6(7)iiOg^>^f^O«fflT*fc5o 

[016] !7<DiiOfi2li/^fA^lllT?&5c 

[017] l8O'1^6^7A^0t'fcSo 

[018] 3tT-T V W-^^^ttfc*ii*M35^«^Sr^ 

i-0-cfc£ o 

[019] g 9 (DliiDeiv'^r A©«@tfc5o 
[0 2 0] §?1 0(Dli^^fA(DMitfe 

[02 1] Jgi l^iiofi^^fAoMitfc 

[02 2] ^1 2<^lfi«<7)ei^^^7 1 AO«|fiRia-C*>. 

So 

[023] jbi 2<Dmm<o&mi'*T&<Dmi&m<omf8L 

[12 4] »l 3«^'>^rA«Itfc 

So 
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[02 6] (a) 14, -«:W<c3*IHJai8***BlWi"5H 
(b) 14. &*^-a5tSre^-rSv'^-7 1 AI^PS 

[mil 

- 2 £ 




24 

EDF (i;UIfi>AK-y)t7r^^) 

I [Hi! 



1 0 

2 0 

4 1,47 
4 5,71 
4 4, 7 2 



1122] 




1* 



a..Y-"-T-"-T— T--- 



¥5 « 



(14) 



4$HB*Pl 0-257028 




(15) 



0-257028 



[05] 



[06] 









9 


o 

u 




I 


i 




* 






















•* 





(16) 



4#§B¥l 0-257028 



[B7l 



ims] 



W DM t)7'7 frl Vfr&fl T 7 K 
la) 

(X= ISSQnmft) | | } If 1t+ 1&&fc 



<A.«1480nm) 



WDM 

*7'7 I— 



(b) 



WDM 

#7'7 



(c) 







fct-AA-* 








T7 









Jtt-AA 








$T7 


*f-AA 



a 



Is 



TT 



£ 

J 



to 



(17) ¥fffl¥-l 0- 2 5 7 0 2 8 



[19] 



[Hi 0] 





(18) 



¥fffl¥- 1 0-25 702 



II 1] 



[11.2] 



[Hi 4] 




I 



»sC sC 



W 1 



1^1 



si 



1 



* SI 



T 



d 



^ 
v 
K 

D csj 



IT T 



(19) 



iftmW- 10-2570 2 8 



[HI 3] [1211 5] 




¥fffi¥- 10-2 5 7028 



[mi6] imn] IE24] 

" ~~ 1 r • ' ~ ~ ~ " 







eg 






2 






• • 


M 

as 



'¥1 



5! 

m 

X 
8 



IS- 



Pi 



S*CJ'=«"^ Z TEH 



7> 



o 

y 




(21) 



<&mW-l 0-257028 



[mi 8] 



[111 9] 





(22) 



1 0-2 5 7028 



[12 2 0] 

i 
i 

i 

— j 





CO 




c 











— s 



L. 



tf5 6| — 

I 



* 52 



I 



[12 1] 




SO IQ 



«5 



Si 



(23) 



#gfi¥ 10-2 5 7028 



[12 2] 



Q 



-Sf IF! 



i :■ j 



Cf !G| 



CD 



dp I 



. IHI23) 




(24) 



1 0-2 5 7 0 2 8 



[02 5] 

#14 n * it. i£ V*ta offi-A' I2l 







CM 


I c 






M 





ffi/ < 



« V i-: 



2< 



I — o 
I 



22 r 



j. 



JfU 



3 



[U26] 



5' 



■fO 



^ v ^ 



SO 



§1 




